In order to study Effect of Phosphate Solubilization Microorganisms PSM and Plant Growth Promoting Rhizobacteria on Yield and Yield Components of Corn, a factorial experiment in randomized complete block design with three replications were conducted Dare-shahr, Iran in 2012. Biological factors were included in 4 levels of nitrogen biofertilizer (Nitroxin (Azotobacter+Azospirillum+Pseudomonas), Nitrokara (Azospirillum+brasilense), Super nitroplas (Azospirillum spp+ pseudomonas fluorescens + Bacillus subtilis) and control) and 4 levels of phosphorus biofertilizer (biophosphore (pseudomonas+Bacillus), phosphate fertilizer 2 (P5 and P13 bacteria), MC1 (PSB) and control). Results showed that biological nitrogen and phosphorus fertilizers had a significant effect on all traits. Interaction between Nitrogen biological fertilizer and Phosphate biological fertilizer on 100 seed weight (P<0.01) and the number of grains per row (P<0.05) was significant. About the biological nitrogen fertilizer, the highest seed yield per hectare with used of supernitroplas rate of 9125 kg/ha obtained, which increased 47% compared with control. About the biological phosphate fertilizer, the highest seed yield per hectare with used of phosphate fertilizer 2 rate of 9149 kg obtained, which increased 36% compared with control. Generally, the use of biological nitrogen and phosphorus fertilizers improves yield and yield components in corn.
Introduction
Population and economic growth rate resulted in broad demand for food at last two decades (Karami Chame et al., 2016) . To meet this demand might be difficult, because current fields are not accountable and yield loss clearly appears. Under these conditions, agriculture could not supply growing global requirement to food (Yazdani et al., 2009; Karami Chame et al., 2016; Fathi et al., 2013) . Corn is one of the high yielding cereals that ranked as third cereal crop after wheat and rice to supply global population consumption (Biari et al., 2008) . According Yazdani et al. (2009) soil conditions and nutrients for plant growth and development is very important. In addition to carbon, hydrogen and oxygen from the atmosphere and supplied water, nutrients such as Nitrogen and other micronutrients to produce the growth performance of plants is essential. Decline in world food crop soils due to successive crops and uncontrolled use of farm manure is necessary (Yazdani et al., 2009 ). Biological fertilizers have special significance in increasing crop production and reserve soil sustainable fertility (Sharma, 2003) . The term of biological fertilizer is not particularly for organic matters from manure, crop residue, green manure, etc., but also includes bacterial and fungus microorganisms, specially PGPRs and compounds from their activity (Manaffee and Kloepper, 1994) . These types of bacteria, in addition to increasing mineral elements of soil through biological N fixation, phosphate and potassium solubulizing and inhibition of pathogens, also by growth regulator hormones produce affect crop yield (Sturz and Chrisite, 2003) . Overall, biological fertilizers term refers to fertile materials that involve one or more beneficial soil organism within a suitable preservative. In fact, this fertilizers include different types of microorganisms (Chen, 2006; Vessey, 2003; Karami Chame et al., 2016) , that could converse nutrients from unavailable form to available form during a biological process (Rajendran and Devaraj, 2004) , and resulted in develop root system and increase seed germination rate (Chen, 2006) . Bacteria stimulating plant growth hormone production through increased plant growth, seed germination and root development are. The researchers showed that in maize, seeds inoculated with biofertilizers increased root dry weight of shoot and the seed yield. Application of Pseudomonas strains may also increase the length of the aerial organs of rape, the lettuce and tomato ). Azotobacter and Azospirillum bacteria concurrent use may increase the number of rows and number of grain per row, seed weight and yield of corn (Fathi et al., 2013) . Based on the biological role of bacteria in food consumed such as nitrogen and phosphorus, as well as the reduction of environmental pollution by reducing the use of chemical fertilizers And indispensable role in the low-input sustainable agriculture and biological nitrogen and phosphorus fertilizers study the impact on the morphological and physiological characteristics of maize were studied.
Materials and methods
The experiment farm in 2012 in latitude 47 degrees 48 minutes north, longitude 33 degrees 10 minutes and a height of 636 meters above sea level in the Dareh shahr city was conducted. The experiment was a factorial randomized complete block design, with two-factor test that the first factor includes 4 levels of biological nitrogen fertilizer super nitroplas, nitrokara Nitroxin, control and the second factor includes 4 levels of biological phosphate fertilizer biosphere, phosphate believe 2, MC1, control in 3 replications. The soil characteristics of the experimental site were performed before planting. The result of soil experiment indicated: soil pH 7.5, EC = 0.35 (ds m−1), total nitrogen (N) = 0.5 (%), available phosphorus (P) = 15 (mg kg−1), available potassium (K) = 0.034 (mg kg−1), and the soil texture was Silty Clay Loam for the whole period of growing season. Each plot treatments were tested, including the 4 row spacing 75 cm in length and 6 m was formed. Plant spacing of 20 cm and a row between the two treatments were considered as the main plots. 2 m distance between two replication was determined. For mixing and biological fertilizer, seed inoculation, the seeds were spread on clean plastic. The appropriate amount of inoculum (1 L per 30 kg seed) gradually sprinkled on cereal and stirring the seeds to seed inoculation was attempted. The inoculated seedlings ready for planting in shade were flattened and after drying. Planting seeds manually on a row, at a depth of 3-5 cm was used. Land preparation, including plowing, disking and trowel properly before planting. At the end of season 7 plants of each plot after exclusion of marginal effects selection and seed weight, number of kernels per row, number of rows per ear, grain yield per hectare, shoot dry weight and harvest index were calculated. For statistical analysis of sampled data, SAS statistical software to the LSD test was used to compare mean traits.
Results and discussion
Analysis of variance showed that biological nitrogen and phosphorous fertilizers on all traits were statistically significant effect. Biological nitrogen and phosphorus fertilizer and bio-fertilizer interaction on seed Wight and number of grain per row were statistically significant ( Table 1 ). The combined use of lines in the Super Nitro Plus + phosphate fertilizer amount of 27.6 g was obtained 2 to 21 percent increase compared to the control (Fig. 1 ). Separate the effects of biological nitrogen and phosphorus fertilizer, seed weight by consuming most fertile Super Nitro Plus and phosphate content of 25.3 and 25.4 g 2, respectively, were obtained. It seems that the use of bacteria growth, the development of the roots in the soil enhances nutrient absorption and thus increases the rate of photosynthesis in plants. When plants are under close examination of the reproductive organs of photosynthesis is transferred and therefore is increased seed weight. Results showed that the correlation between seed weight and yield significant positive correlation (Table 4) . Karami cheme et al. (2011) showed that bean inoculated with phosphate solubilizing bacteria can cause a significant effect on seed weight. Yazdani et al. (2009) also reported that the use of phosphate solubilizing bacteria and optimize the use of chemical fertilizers increased grain weight becomes significant. The most number of grain per row in combined consumption MC1 + Super Nitro Plus 46.33 was found to amount to 39% increase compared to the control, The lowest consumption alone mode MC1 to the 31.33 respectively (Fig.2) . * and ** significant at 5% &1% respectively, In the case of nitrogen, the highest number of kernels per row by taking super nitroplas to the 42.80 numbers and the sources of phosphorus fertilizer as well as the highest value for this index was calculated by taking MC1 to a number 40.16. Asghar et al. (2005) reported that the number of seeds per plant, seed inoculation with bacteria-producing states include Azosprillium and Azotobacter increased auxin and also suggested that bacteria have been most effective when they are flowering. Which can be suitable for the production of hormones growth regulator for plants and flowers provide a fertile and therefore more grain and grain yield increase. Yazdani et al. (2009) found that maize inoculated with bacteria PSM has a significant effect on the number of grains per ear. The results showed that the correlation between the number of kernels per row, yield significant positive correlation (Table 4 ).
The number of seeds in a row as one of the main components of grain yield in maize, under the terms of the nutritional environment. Therefore, the use of biological fertilizers, especially phosphorus and nitrogen fertilizers makes use of a combination of this type of mycorrhiza and microorganisms increases and the number of kernels per row has a positive effect on nutrient uptake. The results of this experiment, different sources of nitrogen statistically significant effect at 1% on the number of rows per ear (Table 1 ). The maximum number of rows per ear by taking Nitroxin and Super Nitro Plus the amount of respectively 16.25 and 15.80, respectively, compared to control treatment, the lowest value was, respectively, 28 and 38% increased ( Table 2 ). The different sources of phosphorus statistically significant effect at 1% on the number of rows per ear (Table 3 ). The highest value for this index, with the consumption of phosphate fertilizer and MC1 respectively in the 15.83 and 15.80, respectively, compared to control treatment, 27 and 21% increased, The results showed that the correlation between the number of rows per ear and yield significant positive correlation (Table 4) . Gholami et al. (2009) reported that the growth of bacteria Azotobacter and Azospirillum significant impact on the number of rows per ear. Moussaoui-Jangali et al. (2005) also showed that use of phosphate solubilizing bacteria and optimize the use of chemical fertilizers has caused a significant increase in the number of rows per ear. To increase biological nitrogen fixation and soil P assigned a significant increase in hormones and growth regulators by biofertilizers, number of rows per ear increases. Various sources of biological nitrogen fertilizers on grain yield were statistically significant effect Fertilized with phosphate fertilizer at a rate of 9149 kg per hectare yield was increased 36% compared to control ( Table 2 ).The highest grain yield of 9125 kg per hectare fertilizer Super Nitro Plus was increased 47% compared to control (Table 3) . Ahmed et al. (2010) stated that the increase in grain yield under the influence of nitrogen and phosphorus fertilizers and biological stabilization may be due to increased metabolic activity of biological fertilizers (which result in an increase in net assimilation rate) and growth hormone also produced by bacteria which finally, an increase in performance can result. Yazdani et al. (2009) experiment, reported that an increase in phosphorus, linear grain filling rate increases. Karami cheme et al. (2016) showed that the use of biofertilizers increases the microorganisms around the roots of bean and thus has positive effects on nutrient uptake and grain yield. PGPR bacteria through mechanisms such as biological nitrogen fixation, production of the hormone auxin, a plant root system development, discharge of organic acids in the rhizosphere and are able to increase performance (Mehnaz, 2010; Karami cheme et al, 2016) . Yazdani et al. (2009) also reported that the growth of bacteria in the genus Azotobacter and Azospirillum had a significant effect on yield. The results Yazdani et al. (2009) also found that maize inoculated with bacteria PSM had a significant effect on yield. Gholami et al. (2009) also reported that the experimental use of phosphorus solubilizing bacteria increased seed yield. In the case sources biological nitrogen fertilizer, the maximum shoot dry weight by taking Nitro Super Plus 17961 kg per hectare rate was increased by 41% compared to control ( (Table 3) . Nezarat and Gholami (2009) stated that biological nitrogen fertilizer efficiency the use of chemical fertilizers has caused a significant impact on biological function. The results showed that the correlation between the number of kernels per row, yield significant positive correlation (Table 4) . Gholami et al. (2009) reported that maize inoculated with bacteria PSM also had a significant impact on biological function. In a trial Orhan et al. (2006) showed that use of phosphate solubilizing bacteria was increased biomass. According to the results of the experiment showed that the only sources biological nitrogen fertilizers had a significant effect on harvest index (Table 3 ). The highest harvest index Nitrokara fertilizer at a rate of 55.96% had a 17% increase compared to control treatment. The results also showed that among the various sources of biological nitrogen fertilizers were statistically significant. The results showed that the correlation between harvest index and yield significant positive correlation (Table 4) . Karami chame et al. (2016) reported that dissolved phosphate fertilizers had a significant effect on the harvest index. The index represents the ratio between the yield and function of biological photosynthetic material is distributed, so the higher the ratio, the more efficiently the body manufacturer to achieve high performance.
Sifting the results can be noted that the biological function of biological fertilizers and grain together, but does increase the partitioning of corn at the end of the growing season, the treatments inoculated with biological nitrogen fertilizers to increase the yield of the corn is a biological function.
